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(57) Abstract: Disclosed is a 
method for preparing a synthetic 
leather, in which a composition 
including an anionic or cationic 
aqueous polyurethane dispersion, 
a water repellent, an emulsifier, 
an antifoamcr and an inorganic 
filler is impregnated into a 
substrate, and coated on the 
substrate, the impregnated and/or 
coated substrate being then 
coagulated to form a synthetic 
leather internally provided with 
numerous closed cells and having 
a smooth surface.The aqueous 
polyurethane-based synthetic 
leather is obtained by impregnating 
a composition comprising 100 
parts by weight of an aqueous 
polyurethane dispersion, 0.1 to 5 
parts by weight of a water repel lant, 
0.1 to 8 parts by weight of an 
emulsifier, 0.1 to 1 part by weight 
of an antifoamer, and 0. 1 to 5 parts 
by weight of an inorganic filler into 
a substrate, coating the foamed or defoamed composition on the substrate, and coagulating the coated substrate with a coagulating 
solution, wherein aqueous polyurethane dispersion is covalently bonded to anionic groups including carboxyl group or sulfonate 
group, or cationic groups including a tertiary amine group, wherein the coagulating solution is selected from the group consisting 
of an aqueous solution of various salts, a mixed solution of salt and acid, a mixed solution of salt and base, a mixed solution of acid 
and base, and mixtures thereof. 
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SYNTHETIC LEATHER MANUFACTURING METHOD USING 
AQUEOUS POLYURETHANE DISPERSIONS 

r> 

TECHNICAL FIELD 
The present invention relates to a synthetic leather manufacturing method 
using an anionic or cationic aqueous polyurethane dispersions and. more particularly. 
H> to a synthetic leather manufacturing method, in which a composition comprising an 
anionic or cationic aqueous polyurethane dispersion, a water repellent, an emulsiller. 
an antifoamer and an inorganic filler is impregnated into a substrate such as 
nonwoven or woven fabric etc. and/or coated on the impregnated substrate, and then 
coagulaled to form a synthetic leather internally provided with numerous closed cells 
1 r> and having a smooth surface. 

BACKGROUD ART 
Generally, synthetic leathers are prepared from a polyurethane. which is 
excellent in chemical and physical properties, inter alia, chemical resistance and 
20 softness. 

US, Patent No. 3.208. X75 discloses a method for preparing a synthetic leather 
internally provided with numerous closed cells and having a coagulated surface layer, 
in which a solution of polyurethane in an organic solvent is coated on a nonwoven 
fabric and the pohureihane-eoated nonwoven fabric is then passed through a 
2." coagulation bath normal 1\ containing water as a coagulating solution compatible with 
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the organic solvent used to dissolve the polyurethane but incompatible with the 
polyurethane. allowing the organic solvent included in the solution coating to be 
dilTused into the coagulating solution of the coagulation bath. This method, however, 
uses an excess of an organic solvent that is relatively toxic and has a high boiling 
7) point to cause environmental pollution. 

To solve this problem, a growing interest has been taken in the methods for 
preparing a synthetic leather using an aqueous polyurethane dispersions* 

U.S. Patent No. 4.171.391 discloses a method for preparing a synthetic leather 
using an aqueous polyurethane dispersions. This method is. however, undesirable 

1U since it has a limit on controlling the structure oFcells (e.g.. size and density oF cells) 
and utilizes acetic acid as a coagulating solution whose unique spicy odor is not easy 
to remove but has to be separately removed From the Una! product. Moreover, the 
method takes too much time in coagulation that the productivity may be deteriorated. 
Another method For preparing a synthetic leather with reduced complexity oF 

i," the process, especially, reduced time For coagulation is disclosed in U.S. Patent" No. 
4.332.710. characterized by using a heat-coagulating agent that generates an acid by 
heat to promote coagulation. This method is disadvantageous in that the use oF the 
heat-coagulating agent deteriorates the storage stability oF aqueous polyurethane 
dispersions U.S. Patent No. 5.460.873 discloses still another method For preparing 

20 a synthetic leather using a physical Foaming machine to cause production oF cells 
under mechanical stirring at high speed. This method, however, involves some 
problems in thai the open cells cover the surface of the product, such product being 
inadequate For use as a synthetic leather due to its coarse surface, and that the 
conventional process of manufacturing the synthetic leather is unusable since the 
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method requires a separate drying Facility. 

Accordingly, there is still a need of a novel method for preparing a synthetic 
leather environment-friendly and excellent in properties and productivity. 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide a aqueous polyurethane 
dispersion composition suitable for a synthetic leather. 

It is another object of the present invention to provide a method for preparing 
a synthetic leather of good properties which is internally provided with numerous 
closed cells and almost destitute of open cells on the surface. 

It is still another object of the present invention to provide a method for 
preparing a synthetic leather internally provided with cells of which the size, shape 
and distribution are controllable depending on the condition of the coagulation bath 
containing coagulation solution. 

To achieve the objects of the present invention, there is provided an aqueous 
polyurethane dispersion composition for a synthetic leather, comprising: 100 parts by 
weight of an aqueous polyurethane dispersion, of which the main chain is covalently 
bonded to anionic groups including a carboxyl group or a sulfonate group, or cationic 
groups including a tertiary amine group : 0.1 to 5 parts by weight of a water repellant: 
0.1 to 8 parts by weight of an emulsificr: 0.1 to 1 part by weight of an antifoamer; and 
0.1 to 5 parts by weight of an inorganic filler. 

In another aspect of the present invention, there is provided aqueous 
polyurethane-based synthetic leather that is obtained by impregnating the 
composition comprising 100 parts by weight of an aqueous polyurethane dispersion. 
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0.1 to 5 parts by weight of a water repellanl. 0.1 to 8 parts by weight of an emulsilier. 
0.1 to 1 part by weight of an antilbamer. and 0.1 to 5 parts by weight of an inorganic 
filler into a substrate, and/or coating the defbamed or foamed composition on the 
substrate, and then coagulating the impregnated and/or coated substrate with a 
coagulating solution, wherein the aqueous polyurethane dispersion is obtained by 
dispersing a polyurethane in water of which the main chain is covalently bonded to 
anionic groups including carboxyl group or sulfonate group, or cationic groups 
including a tertiary amine group, wherein the coagulating solution is selected from 
the group consisting of an aqueous solution of various sails, a mixed solution of salt 
and acid, a mixed solution of salt and base, a mixed solution of acid and base, and 
mixtures thereof. 

In further another aspect of the present invention, there is provided a method 
for preparing a synthetic leather from an aqueous polyurethane dispersions, 
comprising the steps of: (a) preparing the composition comprising 100 parts by 
weight of an aqueous polyurethane dispersions. 0.1 to 5 parts by weight of a water 
repellent. 0.1 to 8 parts by weight of an emulsifier, 0.1 to 1 part by weight of an 
antilbamer. and 0.1 to 5 parts by weight 1 of an inorganic filler, and subjecting the 
composition to mechanical foaming or delbaming, wherein aqueous polyurethane 
dispersions of which the main chain is covalently bonded to anionic groups including 
carboxyl group or sulfonate group, or cationic groups including a tertiary amine 
group; (b) impregnating the aqueous polyurethane dispersion composition into a 
substrate including a woven or nonwoven fabric: (c) coating the substrate obtained in 
step (b) with the foamed or defoamed composition in step (a): (d) coagulating the 
substrate obtained in slep(c) with a coagulating solution selected from the group 
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consisting of an aqueous solution of various salts, a mixed solution of salt and acid, a 
mixed solution of salt and base, a mixed solution of acid and base, and mixtures 
thereof: and (e) subjecting the coagulated substrate to a post-treatment including 
washing, and drying, etc. 

BRIEF DESCRIPTION OF DRAWINGS 
Figures 1 to 19 present microscopic photographs showing enlarged cross 
sections of the synthetic leathers prepared in accordance with Examples 1 to 19 of the 
present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 
An aqueous polyurethane dispersion composition For synthetic leather 
according lo the present invention comprises 100 parts by weight of an aqueous 
polyurethane dispersion of which the main chain is covalcntly bonded to anionic 
groups including carboxyl group or sulfonate group, or cationic groups including a 
tertiary amine group: 0.1 to 5 parts by weight of a water repellant: 0.1 to 8 parts by 
weight of an emulsifler: 0.1 to 1 part by weight of an antifoamer: and 0.1 to 5 parts by 
weight of an inorganic filler. 

An aqueous polyurethane-based synthetic leather according to the present 
invention is prepared by impregnating a substrate with a composition comprising 100 
parts by weight of the aqueous polyurethane dispersion of which the main chain is 
covalently bonded to anionic groups including carboxyl group or sulfonate group, or 
cationic groups including a tertiary amine group . 0.1 to 5 parts by weight of a water 
repellant. 0.1 to K pans by weight of an emulsifter. 0.1 to I part by weight of an 
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anlifbamer. and OA to 5 parts by weight of an inorganic filler, coating the foamed or 
defoamed composition on the substrate, and coagulating the coated substrate with a 
coagulating solution selected from the group consisting of an aqueous solution of 
various salts, a mixed solution of salt and acid, a mixed solution of salt and base, a 
mixed solution of acid and base, and mixtures thereof. 

The anionic or cationic polyurethane dispersion is an aqueous polyurethane 
dispersion of which the main chain is covalently bonded to anionic groups including 
earboxy] group or sulfonate group, or cationic groups including a tertiary amine 
group, as disclosed in U.S. Patent Nos. 2.968.575 and 4.171.391 that are incorporated 
herein by reference* Thai is. the aqueous polyurethane dispersion is obtained by u 
method in which an aqueous dispersion type polyisocyanate including an ionic- 
charged group to allow self-emulsiikation is prepared by the condensation reaction 
between isocyanate. diol. polyol. and ionic chain extender . dispersed in water, and 
then subjected to polymerization reaction using a polyamine type chain extender. The 
isocyanate as used in preparation of the polyisocyanate includes aromatic or aliphatic 
diisocyanates and a mixture thereof. Specifically, the isocyanate is selected from the 
group consisting of tolyiene-2.4-diisocyanate. tolyIene-2.6-diisocyanate. meta- 
phenylene di isocyanate. b\phenyleue-4.4'-diisocyanalc. methylenebis(4-phenyl 
diisocyanate), 4-chloro-1.3-phenylene diisocyanate. naphthalene- 1 .5- diisocyanate. 
tetramethylene- 1 .4- diisocyanate. hexamethylene 1.6- diisocyanate. decamethyicne- 
1.10- diisocyanate. cyclohexylene- 1 .4- diisocyanate. methylenehis(4-cyelohexyl 
isocyanate ). tetrahydronuphthylene diisocyanate. isophoron diisocyanate. 4.4'~ 
methylenebis(cyclohexyl isocyanate). and mixtures thereof. The isocyanate is 
preferably hexamethylene- 1 .6-diisocyanate. isophoron diisocyanate. cyclohexylene 
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1 .4-diisocyanate. or 4.4'-mclhylenebis(cyclohcxyl isoeyanalc). 

Examples of the polyol as used in preparation of the polyisocyanate include a 
polyester polyol or a polyether polyol. The polyester polyol is usually obtained by 
condensation reaction between a dicarboxylic acid compound and a diol compound. 
Examples of the dicarboxylic acid compound as used herein include succinic acid, 
glutaric acid, adipic acid, suberic acid, azelanic acid, sebacic acid, dodecane 
dicarboxylic acid, hexahyclrophthalic acid, isophthalic acid, terephthalic acid, ortho- 
phthalic acid, tetraehlorophthalic acid. 1 .5-naphthalene dicarboxylic acid, fumaric 
acid, maleic acid, itaeonic acid, ciiraeonic acid, mesaeonie acid, and 
tetrahydrophlhalic acid. Kxamples of the diol compound as used herein include 
ethyleneglycol. propyleneglycol. 1.3-propanedioI. 1.3-bulanediol. 1.4-biitanediol. 1.5- 
penlanediol. 1 .6-hexanediuL neopentylulycol. diethyleneulycol. dipropyleneglxcul. 
triethyleneglyeol. tetraethyleneglyeol. dibulyleneglyeol. 2-methyl-l .3-pentancdiol. 
2.2.4-lrimethyl- 1 .3-pcntancdiol. and 1 .4-cyclohexanedimelhanol. The customary 
example oF the suitable polyether polyol include polyelhyleneglvcol. 
polypropyleneglycol. and polytetramethyleneglycol. The molecular weight of the 
polyol is in the range from 400 to 10.000 and preferably From 400 to 3.000. The ionic 
chain extender For sell-emulsifieation oFthe polyisocyanate can be either an anionic 
chain extender or a cationic chain extender. The suitable anionic chain extender as 
used herein is a compound containing a carboxyl group or a sulfonate group, such as 
2.4-diamino-5-meth\ibeiuenesul Funic acid and 2.2-dimcthylolpropionic acid. The 
suitable cationic chain extender as used herein is a tertiary amine diol or diamine 
compound, such as meth\ ldiethanolamine. The amount oFlhe ionic chain extender is 
in the range of 1 to 25 \\l.°-i> and preferably 1.5 to 5 wt.% based on the total weight oF 
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the poiyurethane. A neutralizing agent is used to convert the anionic or cationic 
groups eovalently bonded to the main chain of the poiyurethane to a salt in order to 
increase dispensability in water for self-emulsification. Examples of the neutralizing 
agent for an anionic poiyurethane include trimethylamine. triethylamine. 
triisopropylamine. tributylamine, N.N-dimethylcyclohexyl, N.N-dimcthylaniline. N- 
methyl morphorine. N-methylpiperazine. N-methylpyrrolidine. and N- 
methylpiperidine. Examples of the neutralizing agent Tor a cationic poiyurethane 
include acids such as phosphoric acid and acetic acid. The amount of the neutralizing 
agent is stoiehiometrically more than 80% based on the ionic group. The isocyanate 
and the polyol are reacted with each other at a mole ratio of 1.1:1 to 4:1 to Form the 
polyisocyanate. The polyisocyanate dispersed in water is reacted with a chain 
extender for post-polymerization, The suitable chain extender as used herein is 
polyamines. the example of which include hydrazine, ethylenediamine. piperazine. 
diethylenetriamine. triethylenetetramine. tetraelhylenepentamine. 

pentaethyienehexamine. N.N.N'-tris(2-aminoethyl)amine. N-(2- 

piperazinocthyDethylenediamine. N.N'-bis(2-aminoethyl)piperazine. N.N.N'-tris(2- 
aminoethyl)ethylenediamine. N-[N-(2-aminoethyl)-2-aminoethyl]-N'-(2- 
aminoethyOpiperazine. N-(2-aminoethyl)-N , -(2-piperazinoethyI)ethylenediamine. 
N,N4^is(2-aminoethyl)-N L (2-piperazinoethyl)amine. N.N-bis(2- 
piperazinoethyl )amine. guanidine. melamine. N-(2-aminoethyl)-l .3-propanediamine. 
3.3'-diaminobenzidine. 2.4.6-lriaminopyrimidine. dipropylenetriamine. 

tetrapropylenepentamine. Iripmpylunelelrumine. N.N-bis(6-aminohexyl )amine. N.N'- 
bis(3-aminopropyl)elhylenediamine. 2.4-bis(4'-aminobinuyl)aniline. 1.4- 
bulanediamine. 1 .6-hexanediamine. 1 .8-oclanediamine. 1 . 1 O-dccancdiaminc. 2- 
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methylpentumelhylehediamine. 1 . 1 2-dodecancdiamine. isophorondiamine (or I - 
amino-3-aminomethyi-3.S.5-lrimulhyl-cyclohexane). and bis(4- 

aminocyclohexyl)mclhanc (or bis(amiiu>cyelohexane-4-yl)-methanc). 

Thus obtained is the aqueous polyurelhanc dispersion, which has preperably 
r> a solid resin content of 20 to 50% and more preferably 20 to 30%. and a particle size 
oF 50 to 200 mru The aqueous polyurethane dispersions is commercially available. 

The aqueous polyurethane dispersion composition for synthetic leather 
preferably has a viscosity of 500 to 5.000 cps and more preferably 1.000 to 3.000 cps 
for being used as an impregnating composition: or preferably has a viscosity of 5.000 

in to 15.000 cps and more preferably 5.000 to 10.000 cps for being used as a coating 
composition, for the control of the viscosity, a thickening agent commercially 
available, such as urethane. aery!, or cellulose-based thickening agent 

The water repellent as used herein is a Fluorine compound or a silicon 
compound, which are commercially available as well known to those skilled in the art. 

\7) and the specific example of the water repellent include Zonyl (e.g., 8412™ or RN ,M ) 
supplied by Ciba-Geygy Co.. Scotch guard (e.g.. FC255™ or FC2 14-230™) supplied 
by 3M Co.. and Teflon (e.g.. S070 ,M or 8787™) supplied by Dupon Co. The water 
repellent enhances water repellent property and water resistance and aids formation of 
the cells in the synthetic leather thus obtained. If the amount of the water repellent is 

20 less than 0.1 part by weight, the synthetic leather obtained has a significant 
deterioration of water resistance and water repellent property. An excess of the water 
repel lent more than 5 parts by weight has undesirable effects on the synthetic leather, 
such as deterioration in mechanical properties, texture and appearance (e.g.. 
greasincss). 
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The emulsiller as used herein is an anionic or non-ionic emulsiller and 
preferably selected from the group consisting of sodium bis(2- 
elhylhexyl)sullbsuccinatc. sodium laurylsulphatc. sodium isopropyl naphthalene 
sulfonate, sodium bis(tridecyl)sulfosuccinale. n-octadecyidisodium sulFbsuccinatc. 
oeiy)phenoxypoly(ethyleneoxy)ethanoL trimethylnonylo.\ypoly(ethyleneoNy)elhanol. 
nonylpheno.\ypoly(ethyIeneoxy)elhanol. glyceryl triolate. ethylene glycol ethylene 
monostearate. sorbitanetriolate. sorbitanetristearate and mixtures thereof. The 
emulsifier has a function of aiding formation of cells in the coating layer in the 
preparation of the synthetic leather. If the amount of the emulsiller is less than 0.1 
part by weight, the cells in the synthetic leather may crash during the drying step. 
With an excess of the emulsiller more than 8 parts by weight, the synthetic leather has 
the surface with cracks and a deterioration of the anti foaming effect when the 
synthetic leather being dried. 

The antifoamer as used herein is a silicon-based antifoamer. preferably in 
combination with lipophilic particles (e.g.. polyurea) in order to enhance the 
dispensability and antifoaming characteristic of the silicon oil. An example of the 
suitable antifoamer is an organically modified polysiloxane. which is commercially 
available as well known to those skilled in the art. The antifoamer prevents the 
formation such as small crater on the surface of synthetic leather and controls the 
number and size of the internal cells in the synthetic leather. Less than 0.1 part by 
weight of the antifoamer deteriorates the antifoaming effect and makes it hard to 
control the number and size of the cells in the coating layer, w hereas an excess of the 
antifoamer more than N parts by weight deteriorates the mechanical properties of the 
complete s>nthetic leather and inhibits formation of cells in the synthetic leather, as a 

10 
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result of which the softness of the synthetic leather is deteriorated. 

The inorganic filler as used herein is a commercially available inorganic filler, 
the example of which is a powder of modified silica, titanium oxide, alumina, ferric 
oxide, calcium oxide or magnesium oxide with an average diameter of around I |.im. 
n and mixtures thereof. An amount of the inorganic filler less than 0.1 part by weight 
deteriorates the abrasion resistance and prevents formation of cells in the coating 
layer, whereas an excess of the inorganic filler greater than 5 parts by weight 
deteriorates the softness of the synthetic leather. 

The aqueous polyurethane resin composition according to the present 
ID invention as obtained by mixing additives including water-repellent, emulsifier. 
antifoamer and inorganic filler with an aqueous polyurethane dispersion is 
impregnated into a substrate, mechanically foamed or defoamed and then coated on 
the substrate. Subsequently, the coated substrate is coagulated with a coagulating 
solution, which is selected from the group consisting of an aqueous solution of 
in various salts, a mixed solution of salt and acid, a mixed solution of salt and base, a 
mixed solution of acid and base, and mixtures thereof. 

The mechanical foaming step is effected with a known stirring machine called 
"mechanical stirrer". The defoaming step is also effected with a commercially 
available pressure container operating under vacuum. The mechanical stirrer and the 
21) pressure container are both well known to those skilled in the art. 

The impregnation prior to the coating step and the coating of the aqueous 
polyurethane dispersion composition on the substrate are achieved by a known 
method such as dipping or glazing coating (e.g.. embossing coating), which is well 
known to those skilled in the art. 
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The coagulating solution as used herein is preferably selected from the group 
consisting of an aqueous solution of various salts, a mixed solution of salt and acid, a 
mixed solution of salt and base, a mixed solution of acid and base, and mixtures 
thereof. Examples of the salts contained in the aqueous solution of salts as a 
coagulating solution include: (a) all general salts including sodium chloride (NaCI). 
silver chloride (AgCI). silver bromide (AgBr). silver iodide (Agl). silver eliminate 
(AgCr0 4 ). barium carbonate (BaCCM. barium fluoride (Bal'\). calcium carbonate 
(CaCO <; ). mercury chloride (PbCK). magnesium carbonate (MgCCM lead chloride 
(PbCk). silver nitrate (AgNO ; ). copper sulfate (CuSOj). copper chloride (CuCIO. and 
lead sulfate (PbS0 4 ): (b) sodium chloride, potassium chloride, calcium chloride, 
sodium sulfate and calcium sulfate, which are obtained by neutralization between a 
strong acid (e.g.. hydrochloric acid, sulfuric acid, phosphoric acid, nitric acid, 
hydrogen bromide, hydrogen iodide, nitrous acid, hypochlorous acid. elc\) and a 
strong base (e.g.. sodium hydroxide, potassium hydroxide, calcium hydroxide, 
magnesium hydroxide, ammonia, etc.): (c) ammonium chloride, ammonium sulfate, 
ammonium bromide and sodium carbonate, which are obtained by neutralization 
between a strong acid as defined above and a weak base including almost all water 
soluble amines: (d) CH,COONa. CH.CHXOONa. CH,COOK and QH 5 Na. which 
are obtained by neutralization between a strong base as defined above and a weak 
acid (e.g.. fluoric acid, hydrogen sulfide, carbonic acid, sodium carbonate, carboxylic 
acids such as CH,COOH and CH,CH : COOH: and (e) ClUCOONHj and 
CIIjjCHX'OONHi. which are obtained by neutralization between a weak acid and a 
weak base as defined above. The coagulating solution may have a pM \alue variable 
depending on the t\pe and amount of the salt used therein and preferably controlled 
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in the range from 3 Lo 1 i. The pl-I value of the coagulating solution can be controlled 
by adding an acid or base lo the aqueous solution of the salt, or regulating the 
equivalent weight of the acid and base used in the preparation of the aqueous solution 
of the salt. 

7) The temperature oF the coagulating solution in the coagulation bath is 

preferably in the range oFlO to 50 °C. 

Following the coagulation step, the substrate is subjected io a post-treatment 
including washing, drying, embossing, bulling and weight reducing to produce the 
complete synthetic leather, the post-treatment method being well known to those 

H> skilled in the art. 

The method For preparing a synthetic leather From an aqueous polyurethane 
dispersion according to the present invention includes the steps oF: (a) preparing a 
coating composition comprising 100 pans by weight oF an aqueous polyurethane 
dispersion. OA lo 5 parts by weight of a water repellent. 0. 1 to 8 parts by weight of an 

1 r> emulsifier. 0. 1 to I part by weight of an anliibamer. and 0. 1 to 5 parts by weight of an 
inorganic filler, and subjecting the coating composition to mechanical Foaming or 
defoaming. wherein aqueous polyurethane dispersion is covalently bonded to anionic 
groups including carboxyl group or sulfonate group, or cationic groups including a 
tertiary amine group: (b) impregnating the aqueous polyurethane dispersion 

20 composition into a substrate including a woven or nonwoven Fabric: (c) coating the 
substrate obtained in step (b) with the polyurethane dispersion Foamed or de foamed in 
step (a): (d) coagulating the coated substrate with a coagulating solution selected 
From the group consisting of an aqueous solution of various salts, a mixed solution of 
salt and acid, a mixed solution of salt and base, a mixed solution of acid and base, and 
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mixtures thereof: and (e) subjecting the coagulated substrate to a post-treatment 
including washing, and drying, etc. 

In the step (a) of preparing the coating composition, the above-described 
aqueous polyurethane dispersion is mixed with additives such as water repellent, 
cmulsilier. anti (burner and inorganic filler and the mixture is subjected to a 
mechanical Foaming or defoaming step. The foamed or defbamed coating 
composition is applied to the substrate taken immediately after step (b) by a known 
coating method and passed through a coagulation bath containing the coagulating 
solution in the subsequent coagulation step, allowing the polyurethane dispersion to 
be coagulated into a synthetic leather. The thickness of the coating is in the range of 
0. 1 to 3 mm. If the thickness of the coating is less than 0.1 mm. the leather layer of 
the synthetic leather is too thin lo provide the properties peculiar to the leather. On the 
other hand, the thickness of coating greater than 3 mm deteriorates the properties of 
the synthetic leather. 

In the step (b) of preparing the substrate, the aqueous polyurethane dispersion 
is mixed with additives such as water repellent emulsifier. antifoamer and inorganic 
filler, and the mixture is thickened with a thickening agent to have a viscosity of 500 
to 5.000 cps and preferably 1. 000 to 3,000 cps. The mixture is then impregnated into 
a woven or nonwoven fabric, which is applied to the subsequent coating step. The 
impregnation rate is in the range of 5 to 90% and preferably 5 to 50% based on the 
total weight of the woven or nonwoven fabric. An impregnation rate of less than 5% 
deteriorates the mechanical properties of the synthetic leather including tensile 
strength and abrasion resistance, whereas an impregnation rate exceeding 90% 
deteriorates the softness of the synthetic leather. 
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According to the present invention, the coagulation step (d) controls the shape, 
size and density of ceils depending on the type, pH value and concentration of the 
aqueous solution of the salt to prevent formation such as small craters on the surface, 
which allows production of a synthetic leather with good properties such as coating 
r> property. 

The coagulating solution can be an aqueous solution of any general salt 
including silver chloride, silver bromide, silver iodide, silver chromate. barium 
carbonate, barium fluoride, calcium carbonate, mercury chloride, magnesium 
carbonate, lead chloride, silver nitrate, copper sulfate, copper chloride and lead 
10 suit ale. 

The coagulating solution can also be an aqueous solution of salis including 
sodium chloride, potassium chloride, calcium chloride, sodium sulfate and calcium 
sulfate, which are obtained by neutralization between a strong acid (e.g.. hydrochloric 
acid, sulfuric acid, phosphoric acid, nitric acid, hydrogen bromide, hydrogen iodide. 

1 rs nitrous acid, hypochlorous acid, etc.) and a strong base (e.g.. sodium hydroxide, 
potassium hydroxide, calcium hydroxide, magnesium hydroxide, ammonia, etc.). 

The coagulating solution can also be an aqueous solution of salts including 
ammonium chloride, ammonium sulfate, ammonium bromide and sodium carbonate, 
which are obtained by neutralization between a strong acid (e.g.. hydrochloric acid, 

») sulfuric acid, phosphoric acid, nitric acid, hydrogen bromide, hydrogen iodide, 
nitrous acid, hypochlorous acid, etc.) and a weak base including almost all water 
soluble amines. 

The coagulating solution can also be an aqueous solution of salts including 
CII-.COONa. CH:C!l ; COONa. CH,COOK and C fc H 5 Na. which are obtained by 
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neutralization between a strong base (e.g.. sodium hydroxide, potassium hydroxide, 
calcium hydroxide, magnesium hydroxide, ammonia, etc.) and a weak acid (e.g.. 
Iluoric acid, hydrogen sulfide, carbonic acid, sodium carbonate, carboxylic acids such 
as CH,COOH and'CH 3 CH 2 COOH. 

The coagulating solution can also be an aqueous solution of salts including 
CH-COONH, and CH,CH,COONH 4 . which are obtained by neutralization between a 
weak acid (e.g.. fluoric acid, hydrogen sulfide, carbonic acid, sodium carbonate, 
carboxylic acids such as CH,COOH and CH-C1-KCOOH and a weak base including 
almost all water soluble amines. 

Besides, the coagulating solution can be a mixed aqueous solution obtained by 
adding an acid or base to the aqueous solution of the salt, or regulating the equivalent 
weight of the acid and base used in the preparation of the aqueous solution of the salt. 

In the coagulation step (d). the salt content in the coagulating solution is 
preferably in the range of 5 to 50 wt.% and more preferably in the range of 20 to 40 
wt.%. The salt content of less than 5 wt.% causes the cells crashed during the drying 
step, whereas the salt content of greater than 50 wl.% involves a problem in the 
washing step. In controlling the pH value of the coagulating solution with an addition 
of an acid or base to the aqueous solution of the salt, the pH value is preferably in the 
range of 3 to II and more preferably in the range of 4 to 10. For example, the pH 
value of the coagulating solution is in the range of 3 to 7 for an anionic pulyurethane 
dispersion and 7 to J J for ;i eaiionic polymvlhane dispersion. If the pH value of the 
coagulating solution is less than 3 for the anionic pulyurethane dispersion or greater 
than 1 1 for the cationic polyurethane dispersion, the cells are scarcely formed in (he 
synthetic leather. 
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Hereinafter, the present invention will be deseribed in detail by way of the 
following examples, which are not intended to limit the scope of the present invention. 
Example I 

A coating composition and an impregnating composition were prepared at the 
composition ratio shown in 'fables 1 and 2. 



Table 1 



Material 


Parts by weight 


Aqueous polyurethane dispersion' 


100 


Thickening agent 
(Acrysol RM-825 from Rohm & I-Iass Inc.) * 


3 


Anti (burner 
(BYK-022 from BYK-chemy Inc.) 


0.3 


Inorganic filler 
(Nipsil 12-170 from Nippon Silica Inc.) 


0.15 


Water repellent 
(Neosilk SDB from Daedong Inc.) 


n 


Emulsifier 
(ammonium slearate) 


0.2 



* Aqueous polyurethane dispersion is available from Nanopol Inc.. in Korea 
by the trade name NPL-5000(solid contents 25% by weight, ion contents 3.5%/solid 
by weight, anionic polyurethane emulsion). 
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Tabic 2 



Material 


Parts by weight 


Aqueous polyurethane dispersion* 


100 


Thickening agent 
(Acrysol RM-825 from Rohm & Mass Inc.) 


0.2 


Antiibanier 
(BYK-024 from BYK-chemy Inc.) 


0.2 


Inorganic filler 
(Nipsil E-170 from Nippon Silica Inc.) 


0.05 


Water repellent 
(Neosilk SDB From Daedong Inc.) 


s 


Kmulslfier 
(ammonium stearate) 


0.1 



* Aqueous polyurethane dispersion is available from Nanupol Inc.. in Korea 
by the trade name NPLo20()(solicl contents 25% by weight, ion contents 1.8%'solid 
by weight, anionic polyurethane emulsion). 

7i 

The coating composition prepared according to Table 1 was deFoamed with a 
pressure container and coaled on a nonwoven Fabric which was previously dipped in 
the impregnating composition as prepared according to Table 2. using a glazing 
coating For an embossing process. The coated nonwoven Fabric was immersed in a 

10 coagulation bath containing a coagulating solution For 5 minutes. Here, the coagulating 
solution was obtained by adding ammonia (NM : ,) to 30 wt.% of an aqueous solution of 
phosphoric acid and controlled to have a pH value of 4. Removed From the coagulation 
bath, the coated nunumcn Fabric was washed and dried to obtain a synthetic leather. 
I-TG. 1 presents a microscopic photograph showing an enlarged cross section of the 

1" synthetic leather. As is apparent From l ; IG> 1. numerous closed cells are uniformly 
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provided in the synthetic leather and the surface of the synthetic leather become 
smooth. 

Example 2 

A coating composition was prepared at the composition ratio shown in Table 



Tabic 3 



Material 


Parts by weight 


Aqueous polyurethane dispersion' 


100 


Thickening agent 
(Acrysol MM-825 From Rohm & Hass Inc.) 




Anlifoamer 
(BYK-022 from BYK-chemy Inc.) 


0.1 


Inorganic filler 
(Nipsil l-ID From Nippon Silica Inc.) 


0.15 


Water repellent 
(Versilk From Dacdong Inc.) 


J 


Emulsifier 
(ammonium stearate) 


0.2 



* Aqueous polyurethane dispersion is available from Nanopol Inc.. in Korea 
by the trade name NPL-5100( solid contents 25% by weight ion contents 2.5%/solid 
by weight, anionic polyurethane emulsion). 

The coating composition prepared according to Table 3 was foamed with a 
foamer to have uniform open cells and coated on a nonwoven fabric which was 
dipped in the impregnating composition prepared in Example 1. The coaled 
nonwoven fabric was immersed in a coagulation bath containing a coagulating 
solution for 5 minutes. Mere, the coagulating solution was obtained by adding 
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ammonia (NH t ) to 30 wi.% of an aqueous solution of phosphoric acid and controlled 
to have a pH value of 4. Removed from the coagulation bath, the coated nomvoven 
fabric was washed and dried to obtain a synthetic leather, TIG. 2 presents a 
microscopic photograph showing an enlarged cross section of the synthetic leather. 
As is apparent from FIG. 2. numerous closed cells are uniformly provided in the 
synthetic leather and the surface of the synthetic leather become smooth. 
Example 3 

An impregnating composition was prepared at the composition ratio shown in 
Table 4. 



Table 4 



Material 


Parts by weight 


Aqueous polyurethane dispersion" 


100 


Thickening agent 
(Acrysol RM-S25 from Rohm & Hass 
Inc.) 


0.2 


Antifoamer 
(BYK-022 from BYK-chemy Inc.) 


0.2 


Inorganic filler 
(Nipsil HD from Nippon Silica Inc.) 


0.15 


Water repellent 
(Versilk from Daedong Inc.) 


5 


Emulsifier 
(ammonium stearate) 


0.2 



* Aqueous polyurethane dispersion is available from Nanopol Inc.. in Korea 
by the trade name NPLo300( solid contents 25% by weight, ion contents 2%/soiid by 
weight, anionic polyurethane emulsion. 
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The impregnating composition prepared according to Table 4 was 
impregnated into a superfine nonwoven fabric for suede-like synthetic leather without 
a coating step, and the impregnated nonwoven fabric was heated and passed between 
pressure rollers to provide an impregnation rate of 45% with respect to the nonwoven 
fabric. The impregnated nonwoven fabric was immersed in a coagulation bath 
containing a coagulating solution For 5 minutes. Here, the coagulating solution was 
obtained by adding ammonia (NH ; ) to 30 wt.% of an aqueous solution of phosphoric 
acid and controlled to have a pH value of 4. Removed from the coagulation bath, the 
coated nonwoven fabric was washed and dried to obtain a synthetic leather. FIG. 3 
presents a microscopic photograph showing an enlarged cross section of the synthetic 
leather. As is apparent from FIG. 3. the polyurethane resin is uniformed distributed 
over the nonwoven fabric other than the surface and has a space from the fiber unit to 
provide sufficient softness and bulkiness to the suede-like synthetic leather for suede. 

Example 4 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example I excepting that 10 wt.% of an aqueous solution of 
sodium chloride was used as a coagulating solution. FIG. 4 presents a microscopic 
photograph showing an enlarged cross section of the synthetic leather. As shown in 
FIG. 4, the use of sodium "chloride in the coagulating solution caused an increase in 
formation of the cell-free region. 

Example 5 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Kxample 1 excepting that 20 wt.% of an aqueous solution of 
sodium chloride was used as a coagulating solution. FIG. 5 presents a microscopic 
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photograph showing an enlarged cross section of Ihe synthetic leather. As shown in 
FIG. 5. an increased concentration of the aqueous sodium chloride solution used as a 
coagulating solution caused an increase in formation of the cell-Tree region. 
Example 6 

A coating composition and an impregnating composition were prepared at the 
composition ratio shown in Tables 5 and 6. 



Tabic 5 



Material 


Parts by weight 


Aqueous polyurethanc dispersion 


100 


Thickening agent 
(Acrysol RM-X25 Irom Rohm & Mass 
Inc.) 




AntiFoamer 
(BVK-022 from BYK-chemy Inc.) 


0.3 


Inorganic filler 
(Nipsil E-170 from Nippon Silica Inc.) 


0.15 


Water repellent 
(Neosilk SDB from Daedong Inc.) 


~> 
J 



* Aqueous polyurethanc dispersion is a cationic polyurethane emulsion 
hav ing solid contents 25% by weight and ion contents 10%/solid by weight. 
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Tabic 6 



Material 


Parts by weight 


Agucous oolvurc thane disnersion* 


100 


Thickening agent 
( Aervsol RM-8^ from Rohm & Mass 
Inc.) 


0.2 


Antifbaroer . 
(BYK-024 from BYK-chemy Inc.) 


0.2 


Inorganic filler 
(Nipsil l> 170 from Nippon Silica Inc.) 


0.05 


Water repellent 
(Nuosilk SDB from Daedong Inc.) 


5 



* Aqueous polyurethane dispersion is a cationic polyurethane emulsion 
having solid contents 25% by weight and ion contents 10%/soIid by weight. 

"» The coating composition prepared according to Table 5 was clelbamed with a 

defoamer and coated on a nonwoven Fabric which was previously dipped in the 
impregnating composition as prepared according to Table 6. using a glazing coating 
for an embossing process. The coated nonwoven fabric was immersed in a 
coagulation bath containing a coagulating solution for 5 minutes. Here, the 

10 coagulating solution was obtained by mixing a 20% aqueous mixed solution of nitric 
acid with potassium hydroxide at the mole ratio of 1:1. Removed from the 
coagulation bath, the coated nonwoven fabric was washed and dried to obtain a 
synthetic leather. I ; IG. 6 presents a microscopic photograph showing an enlarged 
cross section of the synthetic leather. As is apparent from I "1 0 - 6. the cationic 

!." polyurethane resin emulsion is also coagulated by the action of salt lo produce the 
sxnthctic leather. 
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Example 7 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example 6 excepting that a 30% aqueous mixed solution of 
nitric acid and potassium hydroxide at the mole ratio of 1:1 was used as a coagulating 
."> solution. FIG. 7 presents a microscopic photograph showing an enlarged cross section 
of the synthetic leather. As shown in FIG. 7. an increased concentration of the 
aqueous solution of the salt reduced the number of porous cells to almost zero. 
Example 8 

The procedures were performed to obtain a synthetic leather in the same 
If) manner as described in Kxample 1 excepting that a 20% aqueous mixed solution of 
nitric acid and ammonia at the mole ratio of 1:1 was used as a coagulating solution. 
FIG. 8 presents a microscopic photograph showing an enlarged cross section of the 
sxnthclic leather. As shown in FIG* 8. the cells had a more apparent cylindrical form 
relative to those of Example L That is. the shape of the cells can be varied depending 
I" on the type of the salt used in the coagulating solution. 
Example 9 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example 1 excepting that a 30% aqueous mixed solution of 
nitric acid and ammonia at the mole ratio of 1:1 was used as a coagulating solution. 
l J o FIG. 9 presents a microscopic photograph showing an enlarged cross section of the 
synthetic leather. As shown in FIG. 9. an increased content of the sail in the 
coagulation solution allowed a production of the cell-free synthetic leather. This 
demonstrates that the content of the salt is an important factor in controlling the shape 
of the cells. 
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Example 10 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example I excepting that a 20% aqueous mixed solution oF 
phosphoric acid and potassium hydroxide at the mole ratio of 1:1 was used as a 
coagulating solution. FIG. 10 presents a microscopic photograph showing an enlarged 
cross section of the synthetic leather. Compared to Example I. this example used 
potassium hydroxide as a base in phosphoric acid instead of ammonia and showed 
that the shape of the cells can be varied depending on the type of the salt. The use of 
potassium hydroxide entirely reduced the uniformity of the cells but increased the 
si^e of the cells. 

Example 1 1 

* The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example 1 excepting that a 30% aqueous mixed solution of 
phosphoric acid and potassium hydroxide at the mole ratio of 1:1 was used as a 
coagulating solution. FIG. 1 1 presents a microscopic photograph showing an enlarged 
cross section of the synthetic leather. As shown in FIG. 1 1. an increased content of 
the salt in the coagulating solution caused an increase in formation of the cell-free 
region. 

Example 12 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example I excepting that a 20% aqueous mixed solution of 
phosphoric acid and tribulylamine at the mole ratio of 1:1 was used as a coagulating 
solution. FIG. 12 presents a microscopic photograph showing an enlarged cross 
section of the sxnthelic leather. Compared to Example 1. this example used 
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tributylamine us a base in phosphoric acid instead of ammonia and showed that the 
shape of the cells can be varied depending on the type of the salt. The use of 
tributylamine entirely reduced the uniformity of the cells but increased the size of the 
cells. 

Example 13 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example I excepting that a 30% aqueous mixed solution of 
phosphoric acid and tributylamine at the mole ratio of : 1:1 was used as a coagulating 
solution. FIG. 13 presents a microscopic photograph showing an enlarged cross 
10 section of the synthetic leather. As shown in FIG. 13. an increased content of the sail 
in the coagulating solution caused an increase in formation of a cell-free region and 
reduced the thickness of the surface coaling. 

Example 14 

The procedures were performed to obtain a synthetic leather in the same 
1" manner as described in Example 1 excepting that 10 wl.% of an aqueous sodium 
chloride solution was mixed with 30 wt.% of aqueous phosphoric acid solution to 
provide a coagulating solution having a controlled pH value of 5. FIG. 14 presents a 
microscopic photograph showing an enlarged cross section of the synthetic leather 

Example 15 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example I excepting that 20 wt.% of an aqueous sodium 
chloride solution was mixed with 30 wt.% of aqueous phosphoric acid solution to 
provide a coagulating solution haxing a controlled pH value of 5. FIG. 15 presents a 
microscopic photograph showing an enlarged cross section of the synthetic leather. In 
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regard to Examples 14 and 15. a decreased pH value of the coagulating solution, i.e.. 
acidification caused an increase in Formation of the cell-free synthetic leather. 
Example 16 

The procedures were performed to obtain a synthetic leather in the same 
n manner as described in Example 1 excepting that 10 wl.% of an aqueous sodium 
chloride solution was mixed with 30 \vt.% of aqueous potassium hydroxide solution 
to provide a coagulating solution having a controlled pH value of 10. FIG. 16 
presents a microscopic photograph showing an enlarged cross section of the synthetic 
leather. 
It) Example 17 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in Example 1 excepting that 20 wt.% of an aqueous sodium 
chloride solution was mixed with 30 wt.% of aqueous potassium hydroxide solution 
to provide a coagulating solution having a controlled pH value of 10. FIG. 17 
IT) presents a microscopic photograph showing an enlarged cross section of the synthetic 
leather. In regard to Examples 16 and 17, an increased pH value of the coagulating 
solution, i.e.. alkalization caused a sharp increase in the size of the cells. 
Example 18 

The procedures were performed to obtain a synthetic leather in the same 
20 manner as described in Example I excepting that 20 wt.% of an aqueous phosphoric 
acid solution was mixed with ammonia to provide a coagulating solution having a 
controlled pjl value of 4. FIG. 18 presents a microscopic photograph showing an 
enlarged cross section of the synthetic leather. 
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Example 19 

The procedures were performed to obtain a synthetic leather in the same 
manner as described in lixample I excepting that 30 \vt.% of an aqueous phosphoric 
acid solution was mixed with ammonia to provide a coagulating solution having a 
H controlled pl-1 value of 4. FIG. 19 presents a microscopic photograph showing an 
enlarged cross section of the synthetic leather. In regard to Examples 18 and 19. the 
use oFa mixed solution of acid and base instead of the solution of salt also provided 
numerous and uniform cells as in Example L 

As described in the preceding examples, the present invention provides a 

10 synthetic leathers prepared in various forms. That is. as shown in FIGS. 1 and 2. the 
synthetic leather is internally provided with closed cells of which the size and 
distribution are uniformly controllable, and thus feels smooth with good texture. It is 
also shown in FIG. 3 that the present invention provides a suede-like synthetic leather 
with sufficient softness and bulkiness in which the poly methane resin is uniformly 

)7) distributed all over the nonwoven fabric other than the surface layer. As is apparent 
from FIGS. 4 to 11. the use of various coagulating solutions allows a control of the 
shape, size and density of cells and thereby effectively provides a synthetic leather of 
various qualities. According to these figures, the synthetic leather may have large- 
diameter cells with a very low density as well as those having a very small size. The 

20 density and size of the cells have an effect mainly on the texture and softness of the 
synthetic leather obtained so that the present invention provides a synthetic leather of 
various properties and makes it possible to prepare a synthetic leather of desired 
properties. 

Consequent!}, the present invention provides a environment-friendly method 
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for preparing a synthetic leather with excellent properties and high productivity, and a 
synthetic leather obtained thereby. The invention also provides a method for 
effectively preparing a synthetic leather of various qualities in which the shape, si/.e 
and density of cells are controllable depending on the coagulating solution. 

It is to be noted that like reference numerals denote the same components in 
the drawings, and a detailed description of generally known function and structure of 
the present invention will be avoided lest it should obscure the subject matter of the 
present invention. 
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WHAT IS CLAIMED IS: 



1. An aqueous type polyurethane dispersion composition for a synthetic leather, 
comprising: 

100 parts by weight of an aqueous polyurethane dispersion obtained from a 
polyurethane of* which the main chain is covalently bonded to anionic groups 
including a carboxyl group or a sulfonate group, or cationic groups including a 
tertiary amine group: 

0.1 to 5 parts by weight of a water repeliant: 
0. i to 8 parts by weight of an emulsifier: 
0.1 lo 1 part by weight of an antifoamer: and 
(hi to 5 parts b\ weight of an inorganic filler. 

2. An aqueous polyurelhanc-based synthetic leather being characterized in that 
the synthetic leather is obtained by impregnating a composition comprising 
100 parts by weight of aqueous polyurethane dispersion. 0.1 to 5 parts by 
weight of a water repeliant. 0.1 to 8 parts by weight of an emulsifier. 0.1 to 1 
part by weight of an antifoamer, and 0.1 to 5 parts by weight of an inorganic 
filler into a substrate, coating the foamed or defoamed composition on the 
substrate, and coagulating the coated substrate with a coagulating solution, 
wherein aqueous polyurethane dispersion is covalently bonded to anionic 
groups including carboxyl group or sulfonate group, or cationic groups 
including a tertiary amine group, wherein the coagulating solution is selected 
from the group consisting of an aqueous solution of various salts, a mixed 
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solution of sail and acid, a mixed solution of salt and base, a mixed solution of 
acid and base, and mixtures thereof. 

3. The aqueous polyurethane-based synthetic leather as claimed in claim 2. 
7) wherein the water repellent is a fluorine or a silicone compound. 

4. The aqueous polyurethane-based synthetic leather as claimed in claim 2. 
wherein the emulsifier is selected from the group consisting of sodium bis(2- 
melhylhexyDsulfosuceinate. sodium -laurylsulphale. sodium isopropyl 

H> naphthalene sulfonate. sodium bisttrideeyl )sulfosuceinate. n- 

octadecyklisoclium siillbsuccinale.- octylphenox\poly(ethyleneoxy)ethanol. 
Irimethylnonyloxv poly(ethyleneoxy)ethanol. 

nonylphenoxypoly(ethvlcneoxy)ethanol. glyceryltriolate. ethylene glycol 
ethylene monostearate. sorbilaneiriolate. sorbitanetristearate and 

If) mixtures thereof 

5. The aqueous polyurethane-based synthetic leather as claimed in claim 2. 
wherein the antifoamer is a silicon -based antifoamer. 

2\) 6, The aqueous polyurethane-based synthetic leather as claimed in claim 2. 

wherein the inorganic filler is a powder selected from the group consisting of 
powders of modified silica, titanium oxide, alumina, ferric oxide, calcium 
oxide or magnesium oxide with an average diameter of around I urn. and 
mixtures thereof. 
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7. The aqueous polyurelhane-based synthetic leather as claimed in claim 2. 
wherein the coagulating solution is selected from the group consisting of an 
aqueous solution of various salts, a mixed solution of salt and acid, a mixed 
solution of salt and base, a mixed solution of acid and base, and mixtures 
thereoH 

S. A method lor preparing a synthetic leather From an aqueous polyurethane 
dispersion . comprising the steps of: 

(a) preparing a coating composition comprising 100 parts by weight of an 
aqueous poh urelhane dispersion. 0.1 io 5 parts by weight of a water repellent. 
(U to 8 pans h\ weight of an emulsilier. 0,1 U> I part by weight of an 
anidbamer. and 0.1 to 5 parts by weight of an inorganic filler, and subjecting 
the coating composition to mechanical foaming or delbaining . wherein the 
aqueous polyurethane dispersion being covalcntly bonded to anionic groups 
including curboxvl group or sulfonate group, or ealionic groups including a 
tertian' amine group: 

(b) impregnating the aqueous polyurethane dispersion composition into a 
substrate including a woven or nonwoven fabric: 

(c) coaling the substrate obtained in step (b) with the aqueous polyurethane 
dispersion composition foamed or defoamed in step (a): 

(d) coagulating the coated substrate with a coagulating solution selected from 
ihe group consisting of an aqueous solution of various salts, a mixed solution 
of salt and acid, a mixed solution of salt and base, a mixed solution of acid and 
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base, and mixtures thereof: and 

(e) subjecting the coagulated substrate to a post-treatment including washing. 
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